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1. I[TACIIOPT ®OH/JIA OHEHOYHbIX CPE/ICTB
1.1.06aacThr npuMeHeHnsl (POH/IAa OLIEHOYHBIX CPEACTB.
@DoH/T OLIEHOYHBIX CPEJICTB MPEAHA3HAYECH ISl OLIEHKH Pe3yJIbTaTOB OCBOCHUS IPOrPAMMBbI
0011e00pa3oBaTeabHON JUCHUILTUHBL « DU3UKay.
®opma aTTeCTAlUH —
OK3AMEH Bo Il cemectpe (B COOTBETCTBUM ¢ y4eOHBIM IUIaHOM Mo crenuanbHocTsM 15.02.06.
«MoHTax, TeXHMUYECKas SKCIUTyaTallds U PEMOHT XOJOJIUIbHO-KOMIIPECCOPHBIX U TEIIOHACOCHBIX
MaIIuH U YCTaHOBOK (110 oTpacisim)», 23.02.01 «Opranu3aiiys nepeBo30K 1 yIIpaBIeHUs Ha TPAHCIIOPTE
(o Buzmam)», 26.02.03 «CyaoBoxIeHHEY)
dopma npoBeeHUsT ATTECTALUN —
YcTHBIM onpoc.
KoHTpoJib U olleHKa pacKphIBAIOTCS Yepe3 YCBOCHHBIC 3HAHUS U NMPUOOPETEHHbIE 00yYarOIIUMUCS
YMEHHs, HampaBlieHHble Ha (opmupoBaHue o0OmMUX U TPOPECCHOHATBHBIX KOMIICTESHITUH.
KomneTeHuu 10KHBL OBITh COOTHECEHBI C MPEIMETHBIMU pe3yJibTaTaMH. (s KOHTPOJIA U OLEHKU
pPe3yIBTaTOB O0YUYCHHS MPETOJaBaTelb BEIOUpaeT (POPMBI B METOJBI C YIETOM MPOPECCHOHATH3AIIH

O6y‘IeHI/I$[ 110 IMporpamMme J1UCHUIINHEBI.

Tab6muna 1
Koa u HauMenoBaunue Tun oeHoYHbIX
.« Paszgen/Tema "
(opMupyeMbIX KOMIIETEHIUI MeponpusTHI

OK 01. Beibupats criocoOsl
pelIeHus 3a1aq
npoeCCHOHATLHON
JEeSATSIILHOCTH IPUMEHHUTEITHHO
K Pa3JINYHBIM KOHTEKCTaM

Pasgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paszgen 3. Temnr 3.1., 3.2., 3.3.,
3.4., 3.5.

Pazgen 4. Temn1 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Paszgen 6. Temnr 6.1., 6.2.

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC CPEJICTBA TTOKCKA,
aHallM3a U UHTEePIIpeTalun
nHpopmaluy u
nH(OPMAaLIMOHHBIE TEXHOIOTUN
JUTSL BBITIOJTHEHUS 337124
npodeccnoHanbHOM

NS TEIIbHOCTH

Pasgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temnr 3.1., 3.2., 3.3,
3.4., 35.

Pazgen 4. Temnr 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temn! 6.1., 6.2.

OK 03. ITnanupoBars u
peann30BbIBaTh COOCTBEHHOE
npo¢eccuOHATIbHOE U
JMYHOCTHOE Pa3BHUTHE,
NPEANPHHUMATEIBCKYIO

TSI TeTbHOCTD B
npogeccuoHanbHOH chepe,
WCTIOJIh30BaTh 3HAHUS 110
(MHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIUIX

Pasgen 1. Temer 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.,
3.4.,3.5.

OK 04. DddexTuBHO
B3aMMOJICHICTBOBATh U PabOTaTh
B KOJIJIEKTMBE U KOMaH/IE

Pazgem 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3,
3.4., 35.

Pazgen 4. Temn1 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temn1 6.1., 6.2.

- YCTHBIU OIPOC;

- (ppoHTaNBHBIN OIIPOC;

- OIIEHKa KOHTPOJBbHBIX
pabor;

- HaOII0ZIeHHE 3a XO0JI0M
BBITIOJTHEHUS TA00PaTOPHBIX
pabor;

- OIICHKA BBITIOJTHEHUS
1a00paTOpHBIX PadoT;

- OIIGHKA MPAaKTUYECKUX
paboT (permieHus
Ka4eCTBEHHBIX, PACYCTHBIX,
npodeccuoHaNBHO
OpUEHTUPOBAHHBIX 3a71a4);
- OLIEHKa TECTOBBIX
3aJaHNN;

- OLIGHKA BBIIIOJHEHHUS
JIOMAITHUX
CaMOCTOSITENIbHBIX padoT;
- HaOroIeHNE U OLIEHKA
peleHus Kelc-3a1ad;

- HaOIOIeHUE U OLIEHKA
JIEJIOBOU UIPBI;

- DK3aMeH




o0cy)KMBaHUE XOJIOIUITEHOTO
o0opyioBaHus

OK 05. OcymectBisate yctayto | Paznmen 1. Temsr 1.1., 1.2, 1.3
U IUCbMEHHYIO0 KOMMYyHUKaiuio | Paszgen 2. Tems! 2.1., 2.2., 2.3.
Ha rOCyIapCTBEHHOM SI3bIKE Pazgen 3. Temnr 3.1., 3.2., 3.3.,
Poccuiickoit ®enepatinu ¢ 34, 35.

y4eTOM 0COOCHHOCTEH Pazgen 4. Temn1 4.1., 4.2.
COLIMAJIBHOTO U KYJIbTYPHOTO Pazgen 5. Temst 5.1., 5.2.,5.3.
KOHTEKCTA Pazgen 6. Temnr 6.1., 6.2.

OK 07. ConeiicTBOBaThH

COXPAHEHHIO OKpYKAIOIILCii Pasnen 1. Temst 1.1., 1.2, 1.3
CPE/IbL, PECYPCOCOCPSCHMIO, | by 5 Tompr 2.1..2.2., 2.3,
MPHMEHATS SHAHHA 00 Pasnen 3. Temst 3.1., 3.2., 3.3,
W3MCHEHUH KJIMMaTa, 34 35

MIPUHITUTIBI OEPEHKITHBOTO Pasl,[en 4 Temui4.1. 4.2
MIPOU3BO/ICTBA, 3P (HEKTUBHO Pasnen 6. TeMur 6'1.’ 6'2.
JICWCTBOBATh B YPE3BbIYAMHBIX S
CUTYaITUIX

VYrpaiieHue U dKCIuTyaTalus

cynos [IK1.1 IlnanupoBats u

OCYLIECTBIIATH nepexo B Touky | Paznen 1. Temsr 1.1., 1.2, 1.3
Ha3HAYCHHS, ONPEACIIATh Paszgen 2. Temnr 2.1., 2.2., 2.3.
MECTOIOJIOKEHHUE CyIHA Pazgen 3. Temnr 3.1., 3.2., 3.3.,
IIK 1.3. OGecrieunBarth 3.4., 3.5

WCIIONb30BaHUE U TexHuueckyt | Paznen 4. Temsi 4.1., 4.2.
9KCILTYaTalUI0 TEXHUYECKUX Paznen 6. Tems1 6.1., 6.2.
CPEICTB CYJOBOXACHUS U

CYJIOBBIX CHCTEM CBSI3H

Benenue nponeccos no

TCXHHHECKOH DKCIIyaTallHH, Paspen 1. Temsr 1.1., 1.2, 1.3
00CIY KUBAHMIO U PEMOHTY Paznen 2. Temsr 2.1 .’ 2.2? 2.3.
XOJIOMJIBHOTO 000PY1I0BaHUS Pasnen 3. Tembr 3.1 ’ 39 ’ 33
IIK 1.1. OpranuzoBeiBath 1 34 35 ' T e
OCYIICCTBILITE TEXHIHCCKYIO P.as;[eJ.I 4 Tewmsr 4.1.,4.2.
JRCILLYaTatHio m Paznen 6. Tems1 6.1., 6.2.

1.2. Opraﬂmaunﬂ KOHTPOJIAA U OLHCHKH 0CBOCHUS TEKyIlIeﬁ nmporpaMmbl IUCITUIIJIMHBI

OCHOBHBIMU (l)OpMaMI/I MPOBEACHUA TCKYILICTO KOHTPOJIA 3HAaHUM Ha 3aHATUAX SBISIOTCA: YCTHBIﬁ
OITpOC, BBIIIOJTHEHUEC CaMOCTOSTEILHOMN pa6OTBI o T€MEC, TCCTUPOBAHHE.

Tabmuma 2

Pa3zgen/TemMa IMCUMIIIAHBI

@DopMbI U METOAbI TEKYLIEr0 KOHTPOJIS U
OLICHKH Pe3YJIbTATOB 00y4eHust

Pa3nen 1: Mexanuka

Tema 1.1 OcHOBBI KHHEMATUKU

YcTHBIM onpoc.

[IpakTuueckue padoter Nel- Ne 3
JlaboparopHubie paboThl Nel - No2

Tema 1.2. OCHOBBI TUHAMUKH

YcTHbI onpoc.
[IpakTryeckue pabotel Ne 4- Ne 6
JlabopaTopHast pabota Ne3

Tema 1.3. 3aK0HBI COXpaHEHUSI B MEXaHUKH

YcTHbI onpoc.
[Ipaktuyeckue pabotel Ne 7- Ne 9
JlaGopaTopHas pabora Ne 4

Paznen 2. MonekynsipHast pu3uka U TepMOJIMHAMUKA




Tema 2.1. OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU

YcrHbIi onpoc.

Tema 2.2. OCHOBBI TEPMOJUHAMUKHI

YcrHblii onpoc.

[IpakTuueckas padora Ne 10

Tema 2.3. ArperatHbie COCTOSHUS BEIIECTBA
U (a30BbIE TEPEXOIbI

YcrHbIi onpoc.

[IpakTuueckas padora Ne 11
JlaGopaTopHbie paboThr Ne5 - Ne6

Pazgen 3. DnekTpoiuHaMuKa

Tema 3.1. Dnexrpuueckoe moyie

YcrHbIi onpoc.

[IpakTuueckoe pabotsr Ne 12
JlabGopaTopHas pabota Ne 7

Tema 3.2. 3aK0HBI HOCTOSTHHOTO TOKA

[IpakTnueckas padora Ne 13

Tema 3.3. DiexTpuyecKuil TOK B pa3IU4HbIX
cpenax

YcrHbIi onpoc.

Tema 3.4. MargutHoe 1oJje

VYceTHbIl onpoc.

Tema 3.5. DnexkTpoMarHuTHas UHIYKIIHS

VYceTHbIl onpoc.

Pa3zmen 4

. Ontuka

Tewma 4.1.ITpupona ceeta

YcrHbIi onpoc.

Tema 4.2. BoiHOBBIE CBOWCTBA CBETA

YcrHbIi onpoc.

Tema 4.3. CriennanbHas TeOpHUs
OTHOCUTEJIbHOCTH

YeTHBIN oIpoc.

Paznen 5. KBanToBas ¢pusuka

Tema 5.1. KBa"nToBas ontuka

YeTHBIN oIpoc.

Tema 5.2. ®uzuka aToMa U aTOMHOTO SIpa

YcTHbI onpoc.

Pazgen 6. Ctpoenne Becenennoi

Tema 6.1.Ctpoenune CoTHEUHON CUCTEMBI

YcTHbIN onpoc.

Tema 6.2. DBomonusg Beenennoii

YcTHBIM onpoc.

OneHka OcBOEHUS IUCHUIUIMHBI «DHU3MKa» IpPENycMaTpUBAaET CUCTEMY OLICHUBAHUS :
TEKYyIIeH aTTeCTallu1, BBIMOIHEHNS MPAKTHYECKUX padOT U MPOMEKYTOUHOM aTTecTaliu.
DK3aMeH MPOBOJIUTCS B CPOK, YCTAHOBJICHHBIN Y4eOHBIM IJIAHOM, M ONpeAesieMblil KaJleHAapHbIM

y4eOHBIM IpadukoM 00pa30BaTEILHOTO IpoIecca.

2. ®OHJI OIIEHOYHBIX CPEJICTB JJIsSI OIIEHKH YPOBHSI OCBOEHU YMEHUMN U

3HAHUM O JUCHUILINHE

2.1 MartepuaJbl TEKYLIEro KOHTPOJIS yCIIEBAEMOCTH

Texymuii KOHTPOJIb MPOBOIUTCS €KEMECIUYHO B TEUSHUE BCETO Nepruoaa ooyueHus. Dopmbl TEKyIIero
KOHTpOJIA mpejcTaBieHsl B Tabmune Ne 2 mynkra 1.3. B macmopTe ¢oHAA OLIEHOYHBIX CPEACTB IO

NUCHUIIINHE.

pe3yJIbTaThI



2.1.1. MaTepuaJibl TEKylIero KOHTPOJISA ycIeBaeMOCTH 110 ¢popme «Y CTHBIH ONPoOC»

KonTponb no ocBoeHuto TeMbl B OopMe YCTHOTO OIPOca M0 OCHOBHBIM MOHATHAM. Onpoc HarpaBiieH
Ha TMPOBEPKY YCBOCHHUS IMPOMJEHHOrO0 MaTepuana, a TakKe Ha CIHOCOOHOCTh OO0YyYaroluxcs
¢dbopMyIIMpOBaTh YETKUE OTBETHI HA TIOCTABJICHHBIE BOMIPOCHI.

Kpurepuu ouneHku pesynbrara:

Ouenka S (oraamuHo) Ha Bce Bompock! OusieTa TaHbpl OJIHBIE U IPABUIIBHBIC OTBETHI; ClIeTIaH
CaMOCTOSITEIILHBIN BBIBOJ BceX (hOPMYII U IaHO MPABUIBLHOE TOJIKOBAaHUE (PU3UYECKOTO CMBICIIA
MPUCYTCTBYIOIIUX B HUX BEJIMYUH U KO3()(PHUIIMEHTOB; MOKa3aHO YMEHHE, MOJIb30BATHCS
HOPMAaTUBHBIM MaTEpPHAJIOM U 3HaHUE MeXayHapoaHol cuctembl eguHuy, (CU); mpuBeneHbl MpUMEpPHI
MPUPOJIHBIX SBJICHUH, B OCHOBE KOTOPBIX JICXKAT H3JI0KCHHBIE MIPU OTBETE 3aKOHBI (PH3UKHU.

Ouenka 4 (xopomo) He Ha Bce BOIpochl OMieTa IaHbI TIOJHBIE M MPABHIIBHBIC OTBETHI,
CaMOCTOSITENILHBIN BBIBOJ BCeX (POPMYJI CIENIaH C HEKOTOPHIMH OMIMOKAMH U HE BCE MPUCYTCTBYIOMIHE
B HUX BEJTMYMH U KOAPPUIUEHTHI IPABUILHO UCTOJIKOBAHBI C TOUKH 3PEHUS UX (PU3MUECKOTr0 CMBICTIA;
MOKa3aHO YMEHHUE, MOJIb30BAThCSA HOPMATUBHBIM MaTEPHAJIOM U 3HaHHE MeXITyHapOAHOU CUCTEMBbI
equnni (CH); mpuBeneHsl IpUMepbl IPUPOIHBIX SBICHUN, B OCHOBE KOTOPBIX JIEKAT U3JI0KEHHBIE
P OTBETE 3aKOHBI (DU3HKH.

Ouenka 3 (ynoBiaerBoputeibH0) Ha Bce Bompocsl OuiieTa 1aHbl He IOJIHBIE OTBETHI; (POPMYIIBI
HAIMCaHbI C OMMOKaMH, HE IAHO MPABUILHOTO TOJKOBAaHNE (PU3MUYECKOTO CMBICIIA TPUCYTCTBYIOIINX B
HUX BETMYMH U KO3PPUIIUEHTOB; MOJHOTO 3HaHUe enquHul] CU HeT U SBHO BBIPAXKEHO HE YMEHHE,
M0JIb30BaTHCS HOPMATUBHBIM MaTEPHAIIOM.

Ouenka 2 (Heya0BJIeTBOPUTEIbHO) Hu Ha 01uH BOIIpoc OuiieTa HET MOJTHOTO U MPABUIILHOTO OTBETA;
dbopMynbl HE HamMCaHbl WM HAMKMCAHbl HEBEPHO M HET NOHUMaHUE (U3UYECKOTO CMBICIIA
MPUCYTCTBYIOIIUX B HUX BEIMYUH U KO3()PHUIIMEHTOB; OJTHOE HE3HAHUE.

IlepeyeHsb BONMPOCOB /I YCTHOTO ONpPoOca

Pa3zgen 1: Mexanuka
Tema 1.1 OcHOBBLI KHHEMAaTUKH

Bonpoc IIpaBUIBLHBIA OTBET Bonpoc IIpaBubHBINA OTBET

[IepeBox rpedeckoro
cnoBa «®Puzuka»

Uro u3yuaer pusnka dusnka — HayKa,
u3yyarouias oomume
3aKOHOMEPHOCTH
SBJICHUM TIPUPOJBL,
CBOMCTBA U CTPYKTYpY

OKPYZKaromero Hac

Mpupopga

MHpA.
Yto Takoe BEKTOpHAas Bennuuna, kotopas Yro Takoe [Iepememienue
BEJIMYMHA ONPEAEIISIETCA CBOUM NepeMeIieHue (cymiecTBUTETHHOE) —

YUCJIOBBIM 3HAYEHHEM U
HaIpaBJICHUEM B
MIPOCTPAHCTBE

9TO paCCTOAHUC MCIKIY
KOHCYHBIM U Ha4YaJIbHBIM
IOJIOXKCHHEM TCJIA.




Urto Takoe ckanspHas

Bennuuna, kotopas

Yo Gosbiie, MyTh WK

Kaxk npaBuo, myTh

BEITMYMHA OIIpEeEIAETCS TOIbKO IepeMeleHUE
CBOHMM YHCJIOBBIM
3HAYeHHEM
Uto uzyyaer Kunematuka (0T rped. ®dopmyna OTtHolIEHHE

KHHEMAaTHKa Kinematos — «IBM)KEHUE») | ONpEACICHHS CPSIHEH | MPOMICHHOIO MyTH K
— 3TO paszie]l MEXaHUKH, B CKOPOCTH 3aTpavyeHHOMY Ha 3TO
KOTOPOM H3y4aeTcst BpeMsl
MEXaHUYECKOE IBIKECHUE V =S/t
TEJ, HE paccMaTpUBas
MPUYHHBI, KOTOPBIMH 3TO
IBIYKEHHUE BBI3BAHO.

MartepuasabHas TOUKa. MarepuanbHasi TOYKa — Yro Takoe OrtHOCUTENbHAS

Yto 3107 TEJO, pa3MepamMu H OTHOCHUTEJIbHAS CKOPOCTh -  CKOPOCTh
(dhopMoit KOTOpOro B CKOPOCTh MaTepHUAIbHOM TOYKH B
JTAHHBIX YCIOBUSIX cucTeMe OTCYETA,
JIBMOKEHHUS MOYKHO CBSI3aHHOM ¢ JIpyroi

npeHedpeys.

JIBUOKYILIEHCS
MaTepUaIbHON TOYKOM.

Yro Takoe TpaeKTopus MarepuanbpHas TOYKa — Kaxoe nBuxenue PaBHOMEpHOE
TEJOo, pa3MepamMu U Ha3bIBAETCS NpsIMOJIMHEIHOE
(opMoit KOTOPOTO B PaBHOMEPHBIM JIBUKEHHE- JBUKCHUE,
JTAaHHBIX YCJIOBUSAX MPSIMOJIUHEIHBIM IIPU KOTOPOM TEJIO
JBUKEHUSI MOXKHO NIEPEMELIAETCS C
npeHeOpeyb. MTOCTOSIHHOM 110 MOJYJIIO
Y TI0 HaIIPABJICHUIO
ckopocThio: V = const.
Yro Takoe nyTh JnvnHa TpaekTOopun dopmyna nis V =Sh
orpezeNeHus nyTu
IIPH NPSMOJIMHENHOM
paBHOMEPHOM
JBUKECHUU
Kaxoe nBuxenue PaBHOyckopeHHOE dopmyna s a=AV/At
Ha3bIBACTCS MIPSIMOJIMHENHOE ABM)KEHUE | ONpEACICHUs
PaBHOYCKOPEHHBIM — JIBUYKEHUE C YCKOpEHUs Ipu
IPSIMOJIMHEMHBIM IIOCTOSIHHBIM T10 MPSIMOJIMHENTHOM
HaIpaBJIEHUIO U MOJYJIIO PaBHOYCKOPEHHOM
YCKOpEHHUEM a = CoNnst. JBUKECHUU




[TpokomMmeHTHpYHTE

dopmyay
S=V, - t+ at2/2

S —nyTh

Vo - HayanpHas CKOPOCTh
t -Bpems

a - yCKOpeHue

[IpokommeHTHpYiTE

dopmyny h = (V% -
V3,) 29

h — BeicOTa mageHns

Vo - HayaJgbHas
CKOPOCTH

Vk - KOHEYHasi CKOPOCTh
g — YCKOpEHHE
CBOOOIHOTO MAACHHUS

[IpoxomMmeHTHpYITE

Gopmymy
Vi=Vo+g-t

Vo - HayanpHas CKOPOCTh
Vi - KOHEYHas CKOPOCTh

g — YCKOpeHHEe CBOOOHOTO
MaJeHUs

[IpokomMmeHTHpYiTE

bopmyiy
h=V,-t+g-t32

h — BeicoTa mageHus
Vo - HayajbHas
CKOpPOCTh

g — YCKOpEeHHE

t -Bpems CBOOOTHOTO TIAJCHUS
t -Bpems
Enununer usmepenus M/ ¢? Kakas cxopocts Oymer |0
YCKOPCHHUS y Tea, OpOIIeHHOTO
BEPTHKAIBHO BBEPX CO
ckopocthio 120 m/c,
yepe3 12 cexynna?
Kakas ckopocts Oynery | 70 m/c Kakas ckopocts Oyzer | 190 m/c
CBOOOJHO  TA/AOIIEro y ¢cBOOOJIHO
Tena 4epes 7 cekyHna? Ma/IA0IIETO Teya
yepe3 19 cexynna?
Teno 6pocunu BBepx co | 4 ¢ Teno 6pocunu BBEpX 3¢
ckopocThio 20 M/c. co ckopocThio 30 M/c.
UYepes CKOIBKO CEKYH/T CKOJIBKO CeKyH]] OHO
OHO omnajeT? OyIeT neTeTh BBEpX?
TpamBaii gBUrancs co S5c¢ TpamBail TpoHYJICS C 12 m/c

ckopocThio 10 m/c.
IIepen octaHoBKOM cTan
TOPMO3UTH C
yckopeHneM 2 M/c?,
UYepes CKOIBbKO CEKYH[T
OH OCTaHOBHTCSA?

MECTa C YCKOPEHUEM 2
m/c?. Kakast ckopocTh
y Hero Oynert uepes 6
CEeKyHa?

Yto Takoe CKOpOCTh

OTHOIIEHUE MTPOHACHHOTO
IIyTH K 3aTPa4Y€HHOMY Ha
310 Bpems V = S/t

UYro Takoe yckopeHue

ITO CKOpPOCTh
M3MeHEHUs CKOPOCTH
JIBIDKEHUS TeJia.

Kaxk nasriBaercs

YCKOpPEHHE, C KOTOPHIM
cBOOOIHO mazgaro Tea?
KaxkoBa ero Benmuunna?

YckopeHnue cBOOOIHOTO
nagenHus. 9,8 m/ ¢?

Kto B 6e3B031y1ITHOM
MPOCTPAHCTBE yIajeT
ObIcTpee — riryooKas

Tapenka win omrome?

OauHAaKoBO




JleBouka uaer co 4 xMm Benocunenuct 26 xM/94

CpelHel CKOpOCThIO 4 npoexan 13 kM 3a

kM/4. Kakoiil myTs oHa nonyaca. KakoBa ero

npoizer 3a 1 yac? CpEIHss CKOPOCThIO?

CxkopocTts BeTpa 5 M/c. Benocunenucr Cxkopocts aBTOMOOMWIsS | Karep

CkopocThb 35 kM/u.

Benocuneaucta 20 km/4 CxkopocTsb katepa 35

Kro GeicTpee? y3.

KTto GBIcTpee?

MauibuMK UIIET CO 25 km MoTtouuknuct 60 xM/4

CpeaHen CKOPOCThIO 5 npoexan 30 km 3a

kM/4. Kakoit myTh oHa nosiyaca. Kakosa ero

npouaeT 3a 5 yaco? CpEeIHsISI CKOPOCThIO?

CkopocTb Betpa 9 m/c. Benocunenucr CkopocTb aBTOMOOWIST | ABTOMOOUITH

Ckopoctb 60 km/4.

BeJocurieucTa 36 Km/4 CxkopocTs karepa 30

Kro 6picTpee? y3.

Kro 6picTpee?

3a Kakoe Bpems S5c¢ 3a Kakoe Bpems 10c

CBOOOIHO TaJarolee CBOOOIHO MaIaroIee

TEJI0 IPUOOpeTET TEJO0 IpUOOpeTeT

ckopocTh 49 m/c? cKOpocTh 98 m/c?

JeBouka nmponuia 4 kKM 1 xm/4 Benocunenuct 40 xkm

3a 4 4Jaca. npoexai 10 kM 3a

Kaxkosa eé cpennsis nosiyaca. CKOJIbKO OH

CKOPOCTB? IpoeJeT 3a 2 yaca?

[lepuon Bpamenus 0,1 c. | 10I'g Kaxkoe neuxenne | KonebarenbHoe

Kaxosa gacToTa Ha3bIBaeTCs JIBJKEHUE — JIB)KEHHE

BpaIeHus KoJieOaTeIbHBIM BJIOJIb OJTHOTO U TOTO K€
OTpaHUYEHHOTO
WHTEpBaja c
M3MEHEHUEM
HaIpaBJICHUS JBKEHUS.

Kakune cunber  moryt | Tpenus, TskectH, | Kakme koneOanus | Konebanus, pu

BBICTYIIaTh B KadeCTBE | HATSKEHUS, Kynona, | Ha3biBaroTcs KOTOPBIX  OTKJIOHEHHE

neHTpoctpeMutensHoil | Jlopenna u ap. TapMOHHYECKUMU KOJIeOIIoIerocs Tejaa ot

cuibl? [Ipumepsl CpPEIHETO  TOJIOXKEHUS
HU3MEHSETCS co
BpEMEHEM
CHUHYCOHMIAJIbHO WIH
KOCUHYCOUJAJIBHO,
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Ha3bIBAKOTCA
rapMOHHUYCCKUMMU.

Kaxkas ckopocth 00JIbIIe
— 60 0o6/muH wnu 1 pan/c

60 00/MuH

Ammutyaa
KoJe0annii

AMIUTATYAa KOJIeOaHUH
A - MakCUMaJILHOE
CMEIIIEHHE TeJIa OT
TOYKH PaBHOBECHUS

[Tepuon xonebanwms. [Tepuon xonebanmii — Kakas ckopocTb 60 o6/MuH
Enununa uamMepeHus BpEMSI OJTHOTO ITOJHOTO OoJIBIIIE —
xonebannsa — T, ¢ 60 o6/MuH wm 2 paj/c
Yacrora KoJ1e0aHui — V=o*R
. | Hamummre popmyny
Yacrtora KonebaHus. YUCIIO MOJHBIX KOJeOaHuit o .
— CBSI3U JIUHEHHONA U
Enunnna nuzmepeHus B ceKkyHay — V, I'Il .
YIJIOBOM CKOPOCTH
VYrinoBas CKOpOCTb, WIH )
VYrioBas CKOPOCTb
yIJI0Basi 4acToTa, WIH
VYrnoBast CKOpoCThb Tena
LUKJINYECKas 4acToTa -
BpalllaTeIbHOTO o = 6,28 pan/c.
CKOpPOCTh TIOBOPOTA Ha
IIBIOKEHUSI % Cxkos1bK0 000pOTOB
oTpeeNIeHHBIN yTol,
clenaer Teao 3a 5 ¢?
[pan/c].
I [Tepuon BpateHus: — BpeMs - Yacrota BpameHus —
Cproa BPAICHIA. | 1010 obopora — T acrora  BPALICHWA. | ypor0 000poTOB B

Enunnia namepenus

Envnuna nzmepenus

CEKYHIy — V

B  kakux emununax | pan/c Jluneitnas  ckopocts | JIMHE#Has ckopocTs —
u3MepseTcs yrioBas BpallaTeIbHOro CKOpPOCTb [JBWIKCHHUA 10
CKOpPOCTB JIBUKEHHUS TpaeKTopuH, [M/C],
M/ c? X — OKJIOHEHs Tena OT
B  kakux  enuHMIIAX [TpokomMMeHTHPOBATH
TOJIOKEHNSI PABHOBECHS
U3MepseTcs bopmymy o
; o t— ¢a3za xoneOaHMii.
EHTPOCTPEMHUTEIILHOC X = A sin (® t + Qo)
(o — HavdaibHas (Qa3za
yCKOpEeHUe .
KoseOaHui
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Tema 1.2 OcHOBBLI JMHAMUKH

Bomnpoc

IIpaBuJIbHbBII 0TBET

Bomnpoc

IIpaBuibHbBII OTBET

[IepBrlii 3aK0H
Hrrotona

Besixoe Teno coxpanser
COCTOSIHME ITIOKOSI MJIU
PaBHOMEPHOTO
HPSIMOJIMHENHOTO
JBUKCHMUSI, €CIIH CyMMa
BCEX BHEIIHUX CUII,
JEHCTBYIOIUX HA TEJIO
paBHa HYJIIO.

Yemy paBHO cuia,
KOTOpasi, BO3AECHUCTBYS
Ha TeJI0O Maccoi 2 KT,
BBI3BIBAECT YCKOPEHUE
2 m/c?

IH

Bropoi1 3akon Herorona

Yckopenue,
PHOOPETAEMOE TEIIOM,
MIPSIMO MPOITOPIIHOHATBEHO
JICHCTBYIOIIICH Ha HETO
cuIe U 00paTHO
MIPONOPIIMOHAILHO Macce
3TOTO Tea.

Kak n3menurcs cuia
HNPUTSKEHUS JBYX TeT,
€CJIY YBEIINYUTh Maccy
Ka)KJI0TO U3 HUX B 2
pasa

VYBenuuutcs B 4 paza

Tperuii 3akoH HeroToHa

Cuibl, ¢ KOTOPBIMU JIBE
MaTEpHUaIbHbIE TOUKH
JNENCTBYIOT IPYT Ha Apyra,
PaBHBI 110 MOLYJIIO,
MIPOTUBOIOJIOKHBI 110
HaIPaBJICHUIO U
JENCTBYIOT BJIOJIb IPSIMOU,
COCIMHAIOLIEN ITU TOYKHU:
Fio =-Fa

Kakoe yckopenue
BBI3bIBACT CHUJIA
TSKECTH,
JIEWCTBYIOIAS HA TEJIO
maccoit 10 kr

9,8 m/c?

Macca tena. Uro »to?
Mepoii gero ona
ABIIsIETCA?

Macca rena - mepa
WHEPTHOCTH Tea.

[Tpunmn
CYNEPIIO3ULUHU CUIT

Pesynprupytomas cuna
(paBHOZIEHCTBYIOTIIAS )
OTIpeeIsAeTCs
BEKTOPHOM CyMMOM. OTO
MNPUHIUI CYTIEPIO3UIIUT
CHIL

XF =F1+F2+... +Fy

Yro Takoe cuia? Mepoi
4ero OHa SIBISETCS?

Cuna — BeKTOpHas
(u3nueckas BeIMUMHa,
SIBJISIFOLIASICA MEPOU
MEXaHUYECKOTro

Yo Oosemie — 17 H
WA 3 KT

3 Kr
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BO3JICUCTBHUS HA TEJIO CO
CTOPOHEBL JPYTUX TEIL.

B xakux enquHumax
u3Mepsiercs cuia?

H, xr

ITpu kaKoM ycIIOBHA
Teno Oyaer
HAXOJUTHCS B
COCTOSIHUH TTOKOSI

Ecnu cymma Beex
BHEILIHUX CHUJI,
JIEHCTBYIOIIUX Ha TEJIO0
paBHa HYJIIO.

3aKoH BCCMHPHOI'O
TATOTCHUA

Fg=G mze m2/ R?

Cuna, ¢ KOTOpOU JiBa Teya
MPUTATUBAIOTCS IPYT K
IpyTry, IpSIMO
MPONOPIIMOHATIBHA Maccam
3TUX TeJl, 00paTHO
MPOTNOPIIMOHATBHA
KBaJIpaTy pacCTOSIHUS
MEXy HUMH U HarpaBJieHa
BJ10JIb MPSIMOIA,
COCIUHSIOIICH 3TH Tela.

Kak n3menurcs cuia
MPUTSKEHUS JBYX TeT,
€CJIM YBEIINYUTD
paccTosTHUE MEXIY
HUMH B 3 pasza

3TO rpaBUTALIMOHHAS CHJIA, 0
N Uemy paBeH Bec
JEHCTBYIOIIAsA HA TEJIO.
CcBOOOIHO ITaJarOIIErO
Cuiia TsbrecTu Jns Tena, HaxoasIerocs N
TeJa Maccou
Ha MMOBEPXHOCTHU 3EMIIH
10 kr
DTO0 cuiia, ¢ KOTOPOH Teo Yro 6 5 2 Kr
o TO O0JBIIE — 2 KT
Bec Ttena. Onpeneneane | ACMCTBYCT Ha OIIOPY HJIH 17H
TO/IBEC. i
Macca — 3T0 KOJIM4€eCTBO 1 wm/c?
Uemy paBHO
BEILIECTBA B TeJle, a BEC
. | yckopeHue tena
B uem otnmune macchl TeJa - 3TO CUJIa, C KOTOPOH o
. Maccou 2 Kr npu
TeJe OT Beca Tena’? TEJIO JEUCTBYET Ha OIOpY .
BO3/ICMCTBUU CUIIBI 2
WJTU TIOJIBEC. H
Yupyrue nehopmaiiuu — 7 xr

VYupyras nedpopmanus

TEJIO BOCCTaHABJIMBAET
CBOU pazMepsl U hopmy
1ocJie CHATHUS
JEHCTBYIOINX HA HETO
CHJL.

UYemy paBHa cuna,
KOTOpasi, IeUCTBYs Ha
phlyar JNIMHOM

2 M, CO3JaeT
KpYTALIUHA MOMEHT
M= 14 xr'm
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[Inactuueckue
nedopMaIuu — TeJo He
BOCCTaHABJIMBACT CBOU

Uemy paBHseTCs
IJIEYO CHUJIBI

[Imactuueckas _ N
fedopmats pazmepsbl Hv(bopMy nocJie F=3H, cosjaroleit
CHSITHS IEUCTBYIOIIMX Ha KpyTsImuid MOMeHT M
HEro CuJl. =12H'm
30 xr Cuna tpenus,
BO3HUKAIOIIAs MIPU
KOHTaKTe TeJa C
MOBEPXHOCTHIO IPYrOro
Kakas cwmra Teja, MPOMOPIHOHAIbHA

MEePEIBUHET TEJIO0 BECOM
100 Kr 1o nmoBepxXHOCTH
¢ ko3 ureHTOM
tperust p=0,3

OT KaKux napaMmeTpoB
3aBUCHUT BEJIUYMHA
CHUJIBI TpEeHUS?

CHJIE TIPHIKATHS,
HarpaBJieHa IPOTUB
HAIpPaBIICHUS ABM)KCHUS
Y HE 3aBUCHUT OT
IUIOHIAIM KOHTAaKTa
COIIPUKACAIOLIUXCS
MOBEPXHOCTEH

Cuna ynpyroctu

Cuna ympyrocrtu — cuia,
BO3HHUKAromas npu
PaCTSKEHUU WIIH CKATHH
TeJla, HallpaBJICHHAS
MIPOTUBOMOIOKHO
CMEIICHHIO YacTHI] Teja
nipu nedopmanuu (J1aT.
CUCKaKEHUE»).

MowmenT cniabl

MOMEHT CHJIBI - 3TO
MIPOU3BEICHUE
BCJIMYMHBI CUIIBI,
JIEUCTBYIOIIEH Ha
TEJI0, U €€ IIeya.

3akoH ['yka

Cuna ynpyroctu npsmo
IPONOPIMOHATIEHA
YIUTHHEHHUIO:

Fynp.= -K AX

Ycnosue paBHOBECUS
TeJa, UMEIOLIETO OCh
BpaIllCHUS

VYcnoBue paBHOBECHS
Teja, UMEIOLIEr0 0Ch
BpallleHUs — cyMMa
MOMEHTOB BCEX CHUJI,
JIEUCTBYIOIIMX HA TEJIO,
1.0. paBHa HYJIIO.
M=0

Cuna Tpenus

Cuna tpenus — cuia,
BO3HHUKAromas mnpu
COIIPUKOCHOBEHUN
MTOBEPXHOCTEH TeETI,
MPEMATCTBYIONIAS UX
OTHOCUTCIIBHOMY
HEPEMEILEHHIO.

TTineyo cuibl

IInedo cumbl — 3TO
paccTosHUE OT TOYKH,
OTHOCHUTEJIBHO KOTOPOM
ONPEACIISIETC MOMEHT,
0 TUHUH JIEUCTBUS
CHIIBI.
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B xakux equHunax
U3MEPSIETCS CUJIa
TpEHUs

H, xr

Kaxk usmenurcs cuia
YIPYTOCTH IIPYKUHBI,
eciy e€ yJIMHEHUE
yBEJIUUYUTCS B 3 pasza

VYBenuuuTtcs B 3 pasa

Tema 1.3 3ak0oHBI COXpaHEHUS B MEXaHUKeE

Bomnpoc

IIpaBujbHbBII OTBET

Bomnpoc

IIpaBWJIbHBII 0TBET

Pabora criiet

PabGoTa cuiibl — 3T0
cKaspHas pusmueckas
BEJIMYMHA, paBHAs
MIPOU3BEICHUIO MTPOCKIINH
CHUJIBI Ha HaIlPaBJICHUE
NepeMeIICHHS Tella |
BEJIMYUHBI CAMOTO
NepPEeMEeIICHHS:
A=FS=FScosaq,

3aKOH COXpaHEHHUs
MMITYJIbCA 3aMKHYTON
CUCTEMBI Tl

CyMMapHbIi UMITYJIbC
3aMKHYTOW CUCTEMBI TEJ
OCTaeTCs IOCTOSIHHBIM
U JIFOOBIX
B3aMMOJECHCTBUSX TEJ
MEXIYy COOOM.

Enununnel usmepenus Jox HNmnynsc Tena HNmnynsc Tena, uinu

paboThI KOJIMYECTBO JIBUKECHUS —
BEKTOpHas (pusnueckas
BEJIMYNHA, paBHAs
IIPOU3BEICHUIO0 MACChI
TEJa U €ro CKOPOCTH
p=mv

Uemy paBeH HMITYJIbC 90 xr. M/c Nmnynec cumsl HNmnynec cumsl — 310

Tea Maccoi 3 Kr, BEKTOpHas pusnueckas

JBUKYLIETOCS CO BEJIMYMHA, paBHas

ckopocThio 30 M/c IIPOU3BEIECHUIO CUJIBI U
JUIATECIBHOCTH €€
JNEUCTBUSL.

YeMy paBeH UMITYJIbC 20H.c dopmyna s A=F.S=FScosa,

CHUJIBI

10 H, xotopas
JNIeMCcTBOBAJIAa HA TEJIO B
TeYeHue 2 ¢

ompeneneHus: padoThl
CHUJIBI TSKECTHU

Ocoboe cBOHCTBO
paboThI CUITBI TSKECTH

PaboTa cHIIBI TSDKECTH HE
3aBHCHUT OT (OPMBI
TPACKTOPHUH IEPEMEIICHHUS
Tena, a ONpeneseTCs

B xakoMm cnyuae
paboTa cuITbI
HMMeeT 3HaK
MHHYC

Ecnu kT0-TO CoBepIiaer
paboTy, a mpu ATOM eIIe
€CTh KaKHe-TO CHJIbI
HMPENATCTBYIOIIUE
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TOJBKO Pa3HOCTHIO BBICOTHI
HavyaJIbHOU ¥ KOHEUHOM
TOYKH MIEPEMEIICHHUS.
A=F:h

3TOMY, T.€.
HaIpaBJICHHBIC TIPOTHUB
nepemenieHust (IobeM
rpy3a, CUJIa TPEHUs
BCETr/a MPOTUB
neuxkeHus ) = o>90° u
cos o <0 — pabora nmeer
3HAK «-»,

IIpoxoMMeHTHPOBATh W — sneprus cxatoit Kaxkas cuia Cuna, paboTa KoTOpOH
bopmyy HPY>KUHBI Ha3bIBACTCS IpY IepeMeLeHUN
W =k Ax?/2 k- koapurrent MOTEHIINATILHON MaTepHaJIbHON TOUYKH HE
AKECTKOCTH 3aBUCUT OT (POPMBI
AX - yaiMHeHue TPacKTOPUHU
nepemelreHms, a
OIIpeeIsAeTCs TOJIbKO
HayaJIbHbIM U KOHEYHBIM
M0JIO’KEHUEM TOUYKHU B
IIPOCTPAHCTBE,
Ha3bIBACTCS
HOTEHIIMAJIbHOU CUJION.
OHeprus Oueprus (Tp. Enununet usmepenus | Jx
«JIeATENBHOCTbY», «KMOIBY) | IHEPTrUU
— 9TO CIIOCOOHOCTb
MIPOU3BOUTH PabOTYy.
[TorenumanpHas [ToreHunaneHas sHEprus Teno maccoit 10 xkr 20 Jx
JHEprus TeNa ONpenesercs - I1a1aJI0 C BBICOTHI 2 M.

paboToM CUITBI TSXKECTH
IIpY NIEPEMEILCHUU TETIA U3
OJIHOM TOYKH B APYTYIO,
MPUHSATYIO 32 HOJIb
oTcyeTa. 3a HOJIb OTCYEeTa
BBICOTHI TPUHUMAEM
MTOBEPXHOCTh 3EMIIH.

YemMy paBHa B MOMEHT
IIaJICHUS €ro
KUHETHYECKast SHEPTUsl

Bo ckonbko pa3
WU3MEHHUTCS
MIOTEHLIMAJIbHAs SHEPTUS
TeJa, €clv B 3 pa3a
YBEJIIMYUTH €70 MACCY

YBennunres B 3 paza

Bo ckonpko pa3
U3MEHUTCA
KUHETUYECKasl SHEPTUsl
TeJa, ecv B 3 pa3a
YBEJIUYUTH €r0 Maccy

YBenuuntcs B 3 pasza
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Kunernueckas sneprust

Kunernueckas sneprus —
cKayspHas pusmueckas
BEJIMYMHA, YUCICHHO
paBHasi IOJIOBUHE
MIPOU3BEICHUS MACChI TeJa

U KBaJpaTa ero CKOpOCTH
mv? /2.

3aKOH COXpaHEHUsI
MEXaHUYECKOU
SHEPIuM s
3aMKHYTOU CUCTEMBI
TeN

3aKOH COXpaHEHUs
MEXaHUYECKON SHEPrun
— B KOHCEpBAaTUBHOMN
cucTeMe IOJIHAs
MEXaHUYECKasi SHEPIUsl
coXpaHsiercs, T.e. He
U3MEHAETCS CO
BpPEMEHEM, a JIUIIb
IpeBpanacTcs us3
OJIHOT'O BUJIA B IpYTOM.

KIIJT

KIIJ
n = PHOJ‘I (Anon, WHOH) /
Psan (A3an, Wnon )

MorHocTh

MorHocTs — 3TO
CKOpOCTb Mepeaauu
SHEPIUH.

Enunuiel namepenus BT, 1.C. Yo Oospire 12 11.c. 12 kBT
MOIIIHOCTH niu 12 kBt

Yto Takoe MOIIHOCTE B 75 xr.m/c

1 m.c.

Bo ckonbko pa3 YBenuunrces B 9 pa3 Kaxkas moniHocTh 900 Bt

NU3MCHUTCA
KHUHETUYeCKasi DHEPTUsl
Tena, ecliv B 3 paza
YBEJIIUYUTH €T0 CKOPOCTh

OoJIbIIe
1 1m.c. wu 900 Bt

Enununel usmepenus

KIIJ1

oy nny nponeHThI

[Ipenensr namMeHeHust
KIIJI mamuabl MIu
MeXaHu3Ma

0t 0 o 1, HO He paBHa 1

MouiHOCTh TPy30BOTO 30 kH Kakyro MoniHocTh 250 KBt

aBTomoOmisg 300 kBT. pa3BUBaET TPAKTOP

Cxopoctb nipu cuiie taru 50 kH u

PaBHOMEPHOTO CKOpOCTH 5 M/C

nBrokennsa 10 m/c.

KakoBa cuna taru

Urto Takoe Mexanunydeckasi BosiHa | J[JiMHA BOJTHBI Hnuna BOJIHBI —

MEXaHUYICCKas BOJIHA

— BO3MYILIEHHE,
pacnpocTpaHsIonieecs B
YIIPYyTOM cpene.

paccTosiHie, Ha KOTOpOe
nepeMeniacTcsi BOJIHOBAs
HOBerHOCTB 3a OIUH
nepuo. KojaebaHui
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OT 4ero 3aBUCHUT BEICOTA
3ByKa

OT 4acTOTEI

CKopocCTh 3ByKa B
BO3JlyXe

330 m/c

CxopocTh 3ByKa B BOJE 1500 m/c B xakux enmHMIax nb
u3MepsieTcs
cua 3ByKa
Uemy paBeH ceituac 30 nb Yo Takoe [IpogonbHass BoJHA —
YPOBEHb IIIyMa B HaIllEM MPOJI0JIbHBIE BOJHBI BOJIHA, B KOTOpOH
KJ1acce JBUKEHHUE YaCTHULL CPEIbI
MPOUCXOAUT B
HallpaBJIECHUHU
pacnpocTpaHeHus
BOJIHBI.
Yo Takoe nonepeyHbIe [Tonepeunas Yro Takoe I'py3 Ha IIMHHOW HUTH.
BOJIHBI MEXaHUYecKas BOJIHA - | MaTeMaTHYeCKUM To — mepuon
BOJIHA, B KOTOPOM YaCTHUIIbI | MasTHUK. COOCTBEHHBIX
cpenbl nepemematorcs | [IpokommenTHpoBaTh | KojeOaHui
MIEPHEHAUKYIIAPHO dbopmyny To = 21 MaTEMaTUYECKOI0
HaIpaBJICHUIO (I/g)” MasiTHUKA

NepeMCIICHUS BOJIHBI.

| - nmHA HUTH
g — yCKOpeHHe
CcBOOOIHOTO MMAEHNSA

UYro Takoe BrinyxneHunbie Yro Takoe CobcTBeHHBIE
BBIHYK/ICHHbBIC KoJieOaHus — KoJie0aHus, cOOCTBEHHBIE KoJieOaHus — KoJieOaHus,
Kosie0aHus IIPOUCXOSAIINE O Kosie0aHus IIPOUCXOSAIINE oJ
JIEHCTBHEM BHEIIHEN JEHCTBUEM BHYTPEHHMX
NEPUOANYECKON CHIIBI cul B CUCTEME,
(urna mBEHHON MallIUHbBI). BEIBEJICHHOU u3
NIOJIO’KEHUSI PABHOBECHUS
" MIPEAOCTABICHHON
camoil cebe (mIapuk Ha
HUTKE, CTpPYHa Ha TUTape,
Ipy3HUK Ha MPYKUHKE).
Pe3onanc B ciyuae cunxponuzanuu | IIpokommenTtupoBats | To — nepuon
COOCTBEHHBIX U bopmymy COOCTBEHHBIX

BBIHYKJICHHBIX KOJICOAHUH,
T.€. KOT/Ja UX YacToTa
COBIAIAET, MPOUCXOTUT
pEe3KOoe yBEINYEHUE
SHEPTHH CHUCTEMBI, U KaK
CJI€/ICTBHE 3TOT0, PE3KOE
YBEITUYCHUE aMIUTUTYIbI
KoJIeOaHMiA.

To = 21 (M/K)"

KoJie0aHu| TPy KUHHOTO
MasTHUKa

m - Macca MassTHUKa

K — koappunment
KECTKOCTH TPy KHHBI
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OTO SBJIEHHE Ha3bLIBAETCH
PE30HAHCOM, oT J1arT.
«OTKJIMKAIOCHY.

Paznen 2: Mousiekyasipaasi pu3uKa ¥ TEPMOAUHAMMUKA
Tema 2.1 OcHOBBI MOJIEKYJIAPHO-KMHETHYECKOM TEeOpUH

Bomnpoc IIpaBuJbHbBII OTBET Bomnpoc IIpaBWJIbHbBII 0TBET
ArperatHoe cocrosgHue | JKuakocTs - cpeansis ArperatHoe I'a3z — cpennss
— )KHJKOCTb. JHEPIus CBA3H MOJIEKYJ COCTOSIHUE — I'a3. KHHETUYECKasi SHEPTUs
CootHomieHue IIPUMEPHO PaBHA UX CootHomieHue MOJIEKYJI HAMHOT'O
KMHETUYECKOM DHEPTUU | CPEAHEN KNHETUYECKOU KMHETHYECKOU 0oJbIIe UX CcpenHen

MOJICKYJI U UX DHCPIUn
CBA3U

OHCPIUM.

OHEPIUr MOJICKYJI U UX
OHCPIUuHr CBA3U

OHCPI'UH CBA3HU.

Ot gero 3aBUCUT, B
KaKOM arp€raTHomM
COCTOSHHNH HAXOAUTCsA
BCIICCTBO

OT COOTHOIIEHUSI PHEPTUM
MOJIEKYJI: CBSI3U U
KUHETUYECKOU

ArperatHoe
COCTOSIHME — TBEP/I0E
TEJO.

CooTHOIICHHE
KHUHETUYECKOM
SHEPTUH MOJIEKYI U UX
SHEPTUH CBS3U

TBepaoe Teno — cpenHsis
SHEPrus CBS3U MOJIEKYJ
HAMHOTO OOJIbIIIEe UX
CpeaHel KHHETHYECKOM
JHEPIUH.

@Da30BbIi NEPEXOT -
ILJIABJICHUE

N3 TBEpIOTO B XKUAKOE

Yro Ha3kIBaeTCsa
(ha30BBIM MEepexoaoM

OnHO U TO K€ BELIECTBO
MOYKET MEePEXOAUTh U3
OJIHOTO arperaTHoro
COCTOSIHUSA B JIpyroe —
3TO (ha30BbIN MEPEXO/.

@Da30BeIi NEPEXON -
HCTapeHue

N3 xuakoro B
razooopasHoe

@Da30BbIi IEPEXON -
KpucTtajuiu3anusa

N3 xuakoro B TBEpOE

@Da30BbIi NEPEXOL -

N3 tBEepaoro B

@Da30BbIi NEPEXON -

W3 razoobpa3Horo B

cyOmuManmst razoo0pa3Hoe, MUHYS KOHJICHCAIIHS KHUKOE
KUAKOE

[Ipnunna TennoBoe nBUXkeHNE Uro 6onbmie 1 Ik nan | 1 kan

«OPOYHOBCKOTO» MOJIEKYI 1 xan

JIBUKEHUS

Paznen 2: Mogiekyasipuas pusuka
Tema 2.2 OCHOBBI TEPMOAHHAMHKH
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Bomnpoc IIpaBWJIbHBII OTBET Bompoc IIpaBWIbHBII OTBET
Ot uero 3aBucut U kak | Oobem raza V- Bcerna | JlaBienue.
Jaenenue caza p —
omnpeaeIsieTcs o0beM | coBmamaer ¢ oobemoMm | OmpeneneHue u
. (opiyra OMmHOUleHue cumbl,
rasa cocyaa KOTOpBIK  OH N N
yAg, P pMY oeiicmeyrouieii
3aHUMAeT.
nepneHoOuKyIApHO
noeepxnocmu, K
naowaou 3mou
noeepxnocmu.
p=F/S
Ennauner n3Mmepenus | Ila, at, MM pT.CT. Yro OosblIIE, 12 MIla
ABJICHUS 12 atm uiu 12 MIla
VY nenbHas KomuuectBo Ttemna ans | Yro takoe 1 kamopus «Kanopus» - ato
TETIOEMKOCTb HarpeBaHusi 1 Kr BeliecTBa KOJINYECTBO TEIIOTHI,

Ha | rpamyc

HEeoOX0IMMOe JJIs
HarpeBaHus | r BObI Ha
1 rpany. 1 xan =4,19
JIK.

VY eapHas TeIioTa

KonnuectBo Temma i

[TepBoIii 3aK0H

Tenmo, moaBeASHHOE K

napooOpa3zoBaHUs ucnapeHus 1 Kr BellecTBa | TEpMOAMHAMUKHU cucreMe, UAET Ha
IIPU TEMIEPATYPE KUIICHUS U3MEHEHUE e€
BHYTPEHHEN HEPTUU U
Ha COBepILIEHNE pabOThI
HaJl BHEIIHUMU CHJIAMHU.
Q = AU + A — mepBbIit
3aKOH TEPMOJUHAMMKHU
[TonsiTne TermmonpoBOgHOCTS - Buapsr Termoo6mena CylecTByI0T TpU BUAA
TEILIONPOBOJHOCTH ABJICHHE IIepeayn TEmI000MeHa:
SHEpruu ot boJjee TEIJIONPOBOJHOCTb,
HarpeThIX y4acTKOB Tela K KOHBEKIIMS U JTy4UCThII
MEHEe HarpeThIM B TEMI000MEH.

PE3yJIbTaTeC TCIJIOBOTO
JABUXCHUA U
B3aUMOJEHCTBUS qacCTull,
N3 KOTOPBIX COCTOUT TEJIO.

20




Jlyaucteriii Tenooomen | JIyducTelit TernimooomMeH — Konpekmms Konseknus (Tp.
IIPOLIECC MIEPEHOCA IHEPTUU «JIOCTaBKa,
OT OJIHOTO TeJIa K JPyromy PUHECEHUEY ) —
C TIOMOIIIbIO nporecc
3JIEKTPOMarHUTHOTO TeIUIonepe1adH,
U3IIy4YCHHUS. OCYILECTBIISIEMbIN TyTEM
nepeHoca SHepruu
MOTOKAaMU KHUJIKOCTH
WM ra3a.
Uto Takoe BHYTpEHHSA BuyTpennsis sneprus — TennoTBopHas Hns onpenenenus

SHEprus Tena

CyMMa KHHETHYECKHUX
SHEPrui BCEX YaCTHII, UX
KOTOPBIX COCTOUT TEJIO, U
MOTEHIMAIBHON YHEPTUHN
B3aNMOJICHCTBHS dTHX
YaCTHUILl MEXTY COOOH.

CITOCOOHOCTH TOILIWBA

KOJIMYECTBA TEIUIOTHI,
HIOJTy4aeMOT0 MPH
CTOpaHHH TOTUINBA
Q=rm,roer-—
yJIeTbHas TEeIUIoTa
cropanms, M- Macca
TOILTHBA.

Kaxk onpenensiercs
KOJIMYECTBO TEIUIOTHI,
HEO0XO0INMOE IS

Kak Beruucnsercs
KOJIMYECTBO TEIIOTHI?
Q=cm(tz—t1)=cmAt

Kak onpenensiercs
KOJIMYECTBO TEIJIOTHI,
HEOOXOaUMOE IS

Q = AMm- npu nIaBIeHUN
A - yaenbHas TETUIOTa

TUTABJICHHS.
Harpesa Tesa C — yAeJbHas TOT0, YTOOBI

TEII0EMKOCTh BEIIECTBA. pacIuIaBuUTh TEIO
Yro Gobire, 900 MM pr.CT. UYro Gorbie, l ar

1 atm wim 900 MM pT.CT.

1 arwimm 1 Ila

Tema 2.3 ArperatHoe coCTOsIHHE BellecTBA U (pa30BbIe NEPEXoAbl

Bomnpoc

IIpaBu/IbHBIH OTBET

Bompoc

IIpaBUIBLHBIA OTBET

3akoH [Tackana

Kunkoctsb cpena
MPAKTUYECKU

HEC)KHNMaeMasd, HOSTOMy
JaBjleHUE B  JKUJKOCTH

pacrpocTpaHsieTcss BO Bce
CTOPOHBI W TI0O BCEMY
00bEeMy OJIMHAKOBO.

3akoH Apxumena

Ha teno, norpyxeHHoe B
KHIKOCTD, JIEUCTBYET
BBITAJIKUBAIONIAs  CHIIA,
paBHasi Becy XHUAKOCTH,
BBITECHEHHOM 3TUM
TEJIOM.

21




3axoH [lackans
IIpoxoMMeHTHPOBATh

dopmymy p = pgh

P — JaBJICHHE KUIKOCTH
p — IUTOTHOCTH
h - rmy6una

Yemy paBHa
BBITAJIKMBaromiasa
cuia, AeMcTByIoIas
Ha IIOIPYKEHHYIO B
BOJY JINTPOBYIO OaHKY

1 xr

VYcnoBue miiaBanus Ten | YciioBue miaBaHus tena — | [Ipu kakoit 4 rpagyca
BEC Tella PABEH BeCy | TemIepaType BoJa
BBITECHEHHOH 3THM TEJIOM | UMEET MAaKCUMAJIbHYIO
KUJKOCTH. IUIOTHOCTB
Y 4EMY OHA paBHa
Yemy paBHO 15 ar Kakas rmyOuna ozepa | 17 m
M30BITOYHOE JIaBJICHHE COOTBETCTBYET
BOJbI Ha riryouHe 150 JABJIEHUIO
METpOB? B 1,7 atm?
Yemy paBHO 2,5ar Kakas rmyOuna ozepa | 5™

N30BITOYHOE TABJICHUE
BOJIbI Ha TJIyOHHE
25 meTpoB?

COOTBETCTBYET
JABJICHUIO
B 0,5 atm?

Pazjnen 3: DiexkTpoauHamuka
Tema 3.1 duexkrpnueckoe nmose. Tema 3.2 3akoHbI NOCTOSIHHOTO TOKA. Tema 3.3 DiekTpuyeckui
TOK B Pa3/IMYHBIX cpegax

Bomnpoc

IIpaBubHBIH OTBET

Bomnpoc

IIpaBubHBIN OTBET

3aKOH COXpaHEHUs

B 3amMkHyTOM cucteme

Enunnna nsmepenns

Kynon

AJIEKTPUYECKOTO 3apsaa MIPH TFOOBIX BEJIMYMHBI
B3aUMOJICVCTBUSX TEIl AIEKTPUYECKOTO
CYMMAapHBIU 3apsaa
AIEKTPUYECKUN 3apsij
COXpaHsSETCs.
Uto Takoe 3IEKTPOCKON [Tpubop s UYro Takoe OcoO0blii BUJ MaTepuu.
0oOHapyXeHUS 3apsia anekTpocrarndeckoe | [IpocTpaHcTBO, B
rnojue KOTOPOM JEHUCTBYIOT

SJICKTPHYCCKUEC CUIIBI

Kak rpapuuecku
n3o0paxxaeTcst
AJIEKTPHUYECKOE TI0JIE

CHWJIOBBIE TUHUA

Kakas cBs3b MEXTY
HATPSHKCHHOCTHIO
OJTHOPOJTHOTO TIOJISI U
Pa3HOCTHIO
MOTCHIUAJIOB MCKIY

U=dE
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JABYMs TOYKaMU
9TOI'0 ITOJIA

ITpOKOMMEHTHPOBATH
dopmyny U=dE

U — manpspkeHue
d - paccTosiHue Mex Iy

MOJIF0OCaMU OJTHOPOAHOI'O

I1O0JIA

E - HAIps>KEHHOCTD I1OJIA

Oueprus B 1 3B. Uto
3TO?

UYro Gomnbmre 3 5B
unu 3 JIx

DHeprus JICKTPOHA,
MPOILIEIIETO Pa3HOCTh
nmoTeHuanos B 1 B.

3 Ox

Enununel usmepenus

BosbThI

Enununne usmepenus

BoibThl

IIOTEHLIAAajIa HaAIPSKEHUS
JIEKTPUYECKOTO TI0JIS B
TAHHOU TOYKE
Yo Takoe HarpsKeHue Pa3HocThs noreHnManoB [IpokommenTupoBath | U — HanpskeHue
JByX TOUYEK dopmyny U=oc- | oc — NOTEeHLHA TOUKH
@D C
(D - NOTEHLUAT TOYKH
D
[IpokoMMeHTHpOBATH Acp — pabota nosis o ITpOKOMMEHTHPOBATh | @ — MOTEHLIUAT TOYKU
dopmyny  Acp/q=oc - NIEPEMELICHUIO 3apsiia dopmyny ¢ =A/q | mons
¢D ( — BeJIMYMHA 3apsaja A- pabota no
(Gc ¥ @D —TOTEHLIHAJIBI MIEPEMELICHUIO 3apsia
HaYyaJIbHOW U KOHEYHOMN 13 OECKOHEUHOCTH B
TOUYKH NepeMeIleHUs 3TY TOUYKY
( — BeJIMYMHA 3apa]a
[IpokoMMeHTHPOBATh W — sneprus 3apsizia g B Yro Takoe [Toxne,
dopmyny W=kQ-q/r TOYKE IOJIS OJIHOPOJHOE HaIpPsHDKEHHOCTD

Q - 3apsin cozmaBmuit
mnoJie

- pacCTOSTHHUC MCXKIY
3apsiaMu

SJICKTPHUYCCKOC T10JIC

KOTOPOTO BO BCEX
TOYKax UMEET OJIHY U
Ty 7K€ BEJINYNHY U
HallpaBJICHUE

HanpsxeHHOCTD
AIEKTPUYECKOTO OIS

Benuuuna, uamepsiemas
OTHOINICHUEM CHJIBI,
JEHCTBYIOLLEH Ha
MOJIOKUTEBHBIN 3apsl,
MTOMEIICHHBIN B IaHHYIO
TOYKY MOJISI, K BEJTUYMHE

9TOr'0 3apsaa, Ha3bIBACTCA

HaIpPsHKEHHOCTh
AIEKTPUUYECKOTO TOJIS B
INAHHOU TOYKE.
E=F/q

HpOKOMMCHTI/IpOBaTB

popmyy
E=F/q

E- HAIIPSA’)KCHHOCTDb
IOJIA

F- QJICKTpHUYCCKad
cujia

q - 3apsn
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3axoH Kynona

Cuna, ¢ KoTopoit
B3aMMO/ICHCTBYIOT JIBa
TOYEYHBIX 3aps/a, MPsIMO
MPONOpIHOHATbHA
BEJIMYMHAM 3apsJI0B U
o0patHO
MIPONOPLUUOHAIBHA
KBaJpaTy pacCTOSHUS
MEXIY HUMH U
HaIpaBJieHa BIOJIb
MPSAMO, COEIUHSIOIIEH
9TH 3apsIbl.

[IpokoMMeHTHPOBATH

dopmyny F=kql -
q2 /13,

F — cuna, ¢ kotopoii
B3aUMOJICVCTBYIOT JIBa
TOYCUYHBIX 3apsiaa K —
BIEKTPUYECKUI
koa(urmenHt

gl u g2 — BenmUYMHBI
3apsI0B

- paCCTOSIHUEC MCKAY
3apsaamMu

Kak pacnpenensercs 3apsig
BHYTPU 3apsKEHHOTO Tella

ITo nmoBepxHOCTH

Yro Takoe
AJIEKTpUYECKas CUia

DneKkTpuyecKas Cuiia —
CHUJIa, C KOTOPOH
AIEKTPUUECKOE MOJIe
JIECTBYET Ha
3apsOKCHHBIC Tela.

Yo Takoe 3eKTpu3anus

TCI

[Ipotecc mpuobpeTeHus
AIEKTPUYECKOTO0 3apsiaa

g=1Ki-310
MaJIeHbKUH WIN
00IbI1I0H 3apsi

Ouenp 00IBINON

Bomnpoc

IIpaBuIBLHBIH OTBET

Bomnpoc

IIpaBuIbLHBIN OTBET

B kakux eguHMIax
m3mepsercs IAC?

BonrsTax

UYemy paBHsAETCS
CHUJIa TOKA B
IIPOBOJIHHUKE,
JIEKTPUYECKOE
COIIPOTHUBIICHHE
KOTOPOTO

12 Om, npu
HarpsbkeHuu 6 B.

0,5A

YT0 Ha3LIBaeTCA

QJICKTPUYCCKUM TOKOM?

HanpaBneHHoe JABHKCHUC
3apAKCHHBIX YaCTUI]

Yro nepBUYHO
HaIpsDKEHUE UIN
TOK?

Harmpsixenue
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Uto npuHsTO 32
HaIpaBJIEHUE TOKA?

Hanpasnenue npuxenue
ITOJIOKHUTCIIBHBIX 3apHI[OB

B xakux equHunax
U3MEpSIETCs CUIIa
TOKa?

Ammnepax

[IpokomMMeHTHPOBATH
bopmyy
1=Q/t

| - cuta Toka
Q —3apsan
t - Bpems

JlaniTe
onpezesieHUe AJis
CUJIbI TOKA

OTO KOJIUYECTBO
3apsJ10B, IPOILIEIIIee
4yepe3 MonepeyHoe
CEUYCHHE MPOBOJHUKA
3a €IMHUILY BPEMEHU

YTo genaeT UCTOYHUK
TOKa

Paznenser 3apsasl

OJIC. Yro sTa crita
nemaet?

I/IC — cxanspHas
¢dusnueckas BeNMUUnHA,
paBHas OTHOLICHUIO
paboOThl CTOPOHHHX
CHJI 110 IEPEMEIIECHHIO
MOJOXKUTEIBLHOTO
3apsa oT
OTPULIATEIEHOTO
I10JIF0Ca HCTOYHUKA K
HOJIOXKUTEIBHOMY K
BEJINYHNHE 3TOT'O
3apsna.

3axon OMa 11 ydacTka
Lenu

| =U/R

HpOKOMMeHTI/IpOBaTB

popmymy
R=pL/S

R — conporuBneHue
MIPOBOTHUKA

P - YIACIBHOE
CONIPOTHBIICHHUE
MIPOBOTHUKA

L — anmuHa mpoBOIHUKA
S — wromaae ceyeHus

IIPOBOJHMKA
OT yero 3aBUCUT Ot mapku Matepuana u B kakux egquHunax Omax
ANEKTPUUYECKOE reOMETPUUYECKUX U3MepseTcs
COIIPOTHBIICHUE pa3smepoB IIEKTPUUECKOE
IIPOBOJHMKA? COINPOTHUBIIEHNE
IIPOBOJTHUKA?
Uemy paBHseTCS 0,5 Om Kakoe HanpsxeHue 0,5B

AIEKTPUYECKOE
CONIPOTHUBJIEHUE
MPOBOJHUKA, €CITU TIPU
HanpsbkeHuu 6 B cuna Toka
BHEM 12 A

HaJI0 MPUJIOKUTD K
MIPOBOJIHUKY,
ANEKTPUIECKOE
CONPOTHUBIICHUE
Kotoporo 6 Owm,
9TOOBI CHJIa TOKA B
HeM Obuta 3 A
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Kax m3menurcs
AIEKTPUUECKOE
COMPOTHUBJICHUE KPYTJIOTO
MIPOBOJIHUKA, €CIIU B TPU
pasa yMEHBIIUTh €ro
nuameTp?

YBenuuutcs B 9 pa3

Kax m3menurcs
AIEKTPUUECKOE
COTNIPOTHBIICHHE
MIPOBOJIHUKA, €CJIU B
TPH pa3a YMCHBIIHUTH
€ro JUIHy?

Ymenbmutes B 3 pasza

Kakoe coenunenue
MIPOBOJHUKOB HA3BIBACTCS
nocne008amenbHbimM
(cka3aTh WM HApUCOBATh)

9TO coeqUHEHHE,
MIPU KOTOPOM KOHEIT
MPEABITYIIETO
MIPOBOJIHUKA COETUHSACTCS
C Ha4YaJOM TOJLKO
OJIHOTO — TIOCJIETYFOIIETO.

Kakoe coennnenue
MIPOBOJIHUKOB
Ha3bIBACTCS
napanienrbHulM
(ckazarp win
HapHUCOBaTh)

9TO cOeqUHEHHE,
IIPU KOTOPOM BCE
MIPOBOTHUKH
MOAKITIOUYEHBI MEXKTY
OJIHOM W TOM ke mapou
TOYeK. DT TOYKHU
HA3BIBAIOT y3J1aMHU
CXEMBI COEUHEHMUS.

Kaxk onpenensiercs cumna I=1=1 Kax onpenensiercs U=U+U;
TOKa B K&KIOM M3 JIByX BEIUYMHA
nocie008amenbHo HANPSDKEHUS B TCTIH,
COEIMHEHHBIX DJIEMEHTAX €CJIM U3BECTHO
LIETIH, €CJIM U3BECTHA CHJIA HanpsDKeHUE Ha
TOKa B OOIIEH 1enu KaXXJIOM U3 JIBYX
noc1e008amenbHo
COCIUHEHHBIX
dJEMEHTax LEenu
Kak ompenensiercs obmiee R=Ri1+ R2 Kax onpenensiercs =1+ 1
COIPOTHUBIICHUE TICTIH, SCITN CHJIa TOKa B IIEITH,
M3BECTHO COMPOTUBIICHHE €CJIM U3BECTHA CHIIA
KaXKJI0TO U3 IBYX TOKa B KaKJIOM M3
nocie006amebHo JBYX MapaieNbHO
COEMHEHHBIX DJIEMEHTaX COEUHEHHBIX
LeTTH 3JIEMEHTaX LeHu
UYemy paBna DJIC Gatapeu nkE Kaxk onpenensiercs U=U=U;
nocie008amenbHo BEJIMYMHA

COCIMHCHHBIX UCTOYHHUKOB
TOKa

HaIpsHKEHUS B LIETH,
€CJIM U3BECTHO
HalpsHKEHUE HA
Ka)XJIOM M3 JIBYX
napanienbHo
COEIMHEHHBIX
dJIEMEHTaX I[EIHU

Uemy paBua D]JIC Garapeun
napannieibHo CoeNHEHHbBIX
HUCTOYHHUKOB TOKA

OJIC ogHOTO BIEMEHTa

Kaxk onpenensiercs
ob1Iee
COINPOTHUBIICHUE
e, €CJIM U3BECTHO
COINPOTHUBIICHUE
KaxXxa0oro mu3 ABYX

1/R= 1/R1+ 1/R2m'm=
RiR2/(R1+ R2)
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napaiiejlbHo
COCAMHCHHBIX
DJICMCHTAaX L CIIN

3akon Oma y1s1 3aMKHYTOM I=nE/(R+nr) A
renu ¢ Obatapeeit 1
IIOCJIEI0BATEIILHO
COEIMHEHHBIX UCTOUHUKOB
TOKa
A
2
Kakoii BapuaHT
MTOAKITIOYEHUS
aMIepMeTpa K UM | [[epppiii
MPaBUJILHBIN U
o4emy
Uemy paBHO oO11ee 12,5 Om V
CONPOTUBIICHUE LIETIU U3 1
JBYX MMapajuieIbHO
COE/IMHEHHBIX 3JIEMEHTOB,
€CJIM CONIPOTHUBIICHUE
Ka)JI0r0 U3 HUX PaBHO 25 V
Om
2
Kaxko# BapuanT
MOAKITIOYEHUS
BOJIbTMETpA K I[ENHU Bropoit
MPaBUJIBHBIN U
ovemMy
dopmyiia MOLIHOCTH TOKA P=1U B xakux eguHuUIax Bt

U3MEpSIETCS
MOIIIHOCTh TOKa

[TpokOoMMeHTHPOBATH Q — KOJIMYECTBO TeIIa, [TpokoMMeHTHpOBaTh | Q — KOMMYECTBO TEIUIA,
bopmyiry BBIZICIISIONICECS B bopmyiry BBIJICIISIONICECS B
Q=1Ut MIPOBOJIHUKE Q= I°Rt MIPOBOJIHUKE
| — cuma Toka | — cuna Toka
U — HanpsioxeHne R — conportuBnenue
t- Bpemsa t- BpeMs
Yo 6onbmre 1 MJx mm 1 1 kBT - 4 CKonbKO 24 xBt.u
KBT - 4 JJIIEKTPOIHEPIUn
norpedser
oborpeBartelb

MotHocTeio 1 kBT 3a
CYTKHU pabOThI
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Uemy paBHa cuiia TOKa B
ceTH ¢ HanpspkeHueM 220 B,
€clii B He€ BKJIIOYEHA
CTUpaJIbHASI MalllMHA
MOITHOCTEIO 2,2 KBT

10 A

lNopur namnouka B
CEeTH C HaIPsDKEHUEM
220 B. Cuia Toka B
cetu 0,5 A. Kakyro
MOIIIHOCTb
norpedser
Jamroyka

110 Bt

Tema 3.4. MarautHoe noJjie. Tema 3.5 JiekTpoMarHuTHAsE MHAYKIM S
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Bomnpoc

IIpaBuJbHbBII OTBET

Bomnpoc

IIpaBWJIbHBII 0TBET

CKOJIBbKO MOJIOCOB Y
1apooopa3HOro
MarHuTa

J{Ba

[IpaBumno OypaBumka.
Uto no Hemy
onpezensercs

Ecan BBHUHUYMBATD
OypaBUYHK 10
HaIpaBJICHUIO TOKA B
MPOBOJIHUKE, TO
HaIpaBJICHUE JBUKEHUS
KOHIIOB PYKOSITKH
OypaBYHKa YKaKET
HaIpaBJeHHUE BEKTOpa
MarHUTHON HHIIYKIIUU B
STO# TOUKE.

Kaxk Beirsagsar
CHJIOBBIC JIUHUU
MarHUTHOI'O MOJIS
BOKPYT IMPOBOJHUKA C
TOKOM (CKa3aTh WJIH
HapHCOBaTh)

KOHHGHTpI/IquKI/Ie

[To xakomy npaBUITy
onpeaensiercs
HaIpaBJICHUE CUIIOBBIX
JIMHUHA MarHUTHOTO
IOJISI BOKPYT
MMPOBOJHUKA C TOKOM

ITo nmpaBuiy OypaBumnka

Onpenenutsb
HaIpaBJIEHNE CUIIOBBIX
JTUHUI MarHUTHOTO
T0JIS1 10 3a/1aHUIO0
MpenoiaBaress

Brixonsar us
«CeBepHOTO» BXOJIST B
«HOKHBI»

Yro Takoe MarHuTHas
WHIYKIUSA

Bexmop macHummuotl
unoykyuu B — BekTopHas
(u3nueckas BEIUYMHA,
XapaKTepU3yIOIIast
MarHuTHOE I10JI€, €T0
CHUJIy ¥ HalpaBJlICHHE.

Enununer usmepenus  (Tecna Kaxkasg Beanunna 10 Tn
BEJIMYUHBI MATHUTHOMH MarHUTHON MHIYKIIMH
WHIYKUNU 0omnblIe
10 T v 10 I'c
B uem 1. Hert otnensHo Kaxkoe nanpasienue Brixogar u3
MIPUHITATIAATIEHBIE Cecepnoro u KOxxHoro MIPUHSATO 7151 CUIIOBBIX [« CeBEpPHOT0» BXOMASAT B

OTJIMYHA MarHuTHOI'O
I10JI OT ITOJIA
QJICKTPHUYICCKOTO

IoJIroca

2. CHIIOBBIE IMHUHT
MarHUTHOTI'O IOJIS BCETaa
3aMKHYTHI

JIMHUU ITOCTOSIHHOT'O
Marduira

«FO)HBIH

[IpaBuio neBoi pykH.
Uto oHO omnpenenser

CHIIOBBIC JIMHUHT
MarHUTHOTO II0JIS B
majIoHk JIeBOH pykH, 4
MajbIia 1Mo TOKY,
OOJIBIION IMaIEl] IOKAXKET
HAIPaBJICHUE CHIIBI
IAMriepa

B kakux equHMIIax
U3MepseTcs cuia
AmMriepa

HrroTOHEBI
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Onpenenuthb
HaHpaBJIeHI/Ie CHUIJIBI
Awmriepa 1o 3aJ1aHuto
Mpeno/iaBaresis

[To nmpaBwty 1€BOM PyKH

[IpokoMMEHTHPOBATH

bopmyny
Mip. = 1B Ssin

Mip. — KpyTAIIMIA MOMEHT
| — cuia Toka

B — marauTHas
WHTYKITAS

S — IoIaabh paMKH

B — yronm mexmy
BEKTOPOM MarHUTHOM
WHIYKIIAH U TUTOIIA B0
PaMKH

Kak B3aumoaeincTByroT
MIPOBOJIHHKH, B
KOTOPBIX TOK TEYET B

[IpuTsaruBaroTcs

Kaxk B3auMonencTByroT
IIPOBOJHUKH, B
KOTOPBIX TOK TE€YET B

OTTAIKUBAIOTCS

OJTHOM HaIlpaBJICHUU MIPOTUBOMOJIOKHBIX
HaIpaBJICHUSAX
Uro npencrasiser Karymika ¢ xene3HsiM Onpenenutb [1o mpaBuity OypaBumKa

CO0OH 2IIEKTPOMArHuT.
Ilo 3aganuro
MIpenoiaBaTesis
ONpeAeIINTe
HarpaBJieHHUE BEKTOpa
MarHuTHON MHAYKIMU
I10JISI, CO3JIAaHHOI'0 UM

CePACYHHKOM ,
0OMOTaHHasH POBOIOM

HaIlpaBJI€HUE BEKTOpa
MarHUTHON UHIYKIIUU
IIOJIs, CO3JJAHHOIO
KPYTOBBIM
MIPOBOJTHUKOM C
TOKOM, T10 3aJaHHIO
MIpEeno1aBaTelis

11 KpYTOBOT'O TOKA

HpOKOMMCHTI/IpOBaTB

popmyy
Fa=1B AL sin a

Fa — cuna Amnepa
| — cuta Toka

AL — nnuHa IPOBOIHUKA
0L - YTOJI MEXIY
HapaBlIEHUEM TOKA U
BEKTOPOM MarH.
VHIYKIH

B — MaruuTHas UHAYKIHS

Yro Takoe cuia
Jlopenua.

Cuna, ¢ KoTOpOi
MarHMTHOE 110J1€
IEHCTBYET Ha
ITBHKYIITYFOCS
3ApSKEHHYIO YaCTHILY

B xaknx eguaMmax
M3MEPSIETCS CHTa

HproToHax

Kak onpenensercs
HaIpPaBJIEHUE CUJIBI

I1o mpaBuity 1€BOM pyKH

Jlopenua Jlopenua

[IpokommenTupoBats |Fi— cuna Jlopeua ITIpoxommenTupoBath g — DJIC HHAYKIHH B

bopmyy J — 3apsa 4acTULbI bopmyy [MPOBOJTHUKE,

F1=qBvsina B — marauTHas e=BivI-DJC IIBHOKYILIEMCS B
VHTyKLHS WHIYKUIWN MarHATHOM MOJIE

'V — CKOpPOCTb YaCTHIIbI
OL - YTOJI MEXIY
BEKTOPOM MarHUTHOM
WHyKIIUA U BEKTOPOM
CKOPOCTH

B.1 - monynb
HOpPMaJbHOW MarHUTHOMN
WHIYKUINAN

V- CKOPOCTb IIPOBOJTHUKA
| —mHA poBOTHKKA
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BJICTaromiasa B
MAar"HuTHOC I10JI€

[To kakoii TpaekTopuu
HAYUHACT ABUTATHCA
3apshKEHHAas YacTHIIa,

[To kpyrosoi

I'enepupoBanue
MEPEMEHHOTO TOKa.
[IpokoMMeHTHPOBATH
opmyiry

E= B AS o sin ot

E — 3/1C B pamke
B — maruuTHast MUHIYKIMS
BHEILIHETO MO

AS © - TUIoIIA s paMKU
ot — yrox noBopora
[paMKH

Pa3nea 4. Onrtuka, Paznen 5. KantoBas ¢pusuka, Pasnen 6 Crpoenne Beesnennoi

Bomnpoc

IIpaBu/IBLHBINH OTBET

Bompoc

IIpaBUIbLHBIA OTBET

Yemy paBHA CKOPOCTH CBETA

B BaKyyMe

300 ThIC. KM/C

Urto Takoe yroa
MaJIeHUs

Yron mexny
NaJarolIuM Jy4OoM U
MEePIEHIUKYIISIPOM K
MMOBEPXHOCTH B TOYKE
nmajieHust

Yto Takoe YTOJI OTpaXXKCHUA

Yron Mexny
OTpaXE€HHBIM JIy4YOM U
NEPHEHAUKYISIPOM K
MOBEPXHOCTH B TOUKE
OTpaKEHUs

UYro Takoe yroa
IIPEIOMIICHUS

Yron mexny
MPETOMIIEHHBIM JTy4OM
U NEPIEHANKYISIPOM K
MMOBEPXHOCTH B TOUKE
MIPETOMIIEHUS

3aK0OH OTpa)KEHHUS CBETa

Yroi 0TpakeHHsI paBeH
yIIIy NajeHUs

KakoBa npuunna
MPEJIOMJIEHUS CBETA

Pa3nas ckopocts cBeTa
B Pa3HbIX cpeaax

UYro Takoe npesoMIIeHue H3menenne [TpokoMMeHTHpPOBATH C — CKOPOCTbH CBETa B
CBETa HaIpaBlIECHUS bopmyy BaKyyMe
pacmpoctpaneHus ceera | ¢/ V =n-— V' - cKOpOCTh CBETA B
Ha TpaHUIle pa3/ena a0COJIOTHBIN JTaHHOI cpenie
JIBYX Cpel MOKa3aTelb N — abCOTIOTHBIN
peJOMIICHUS MoKazareib
MIPETIOMIICHUS JIIIsSt
JTaHHOM CpeJIbl
[TpokoMMeHTHPOBATH o - YTOJI NaJieHUs Cger u3 Bogbl Beixoaut | [lamenus

dbopmyny 3aKoHa
MPEIOMIICHUS CBETA
sina/sinB=n2/n

B - yron mpenomieHus
N2 — a0COIOTHEIN
IOKa3aTellb
MIPEIIOMIICHUS CPEITy
KyJla MajaeT CBET

N1— a0CONIOTHEIN
[IOKa3aTellb
MIPEIIOMIICHUS CPEIy
OTKYyJla TIaIaeT CBET

B cTeK10. YTo OOoJIbIIe
— YTroJl aIcHUs WK
YTOJT IPEIIOMIICHHUS
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Caer 3 BOJIbI BEIXOIUT B
BO3AyX. UTo G0sbIIe — yron
HaJCHUS WK YT
HPETOMIICHUS

[Ipenomnenus

Urto Takoe yroa
IIOJIHOI'O BHYTPEHHETO
OTpaKEHUS

¥Yron nonHoro
BHYTPEHHETO
OTpa)KEHUS — 3TO
MUHHMMAJIBHBIN yTOJI
IIaJICHUS CBETA,
HayuHas ¢ KOTOPOro
BO3HHUKACT SIBJICHUE
IIOJIHOT'O BHYTPEHHET O
OTpa)KECHUS.

2.1.2. Matepuainsl TEKyLIeTo KOHTPOJIs ycreBaeMocTu 1o hopme «IIpaktuyeckas pabora»
KoHTposb 110 0CBOEHUIO TEMBI B (hOpMe MPAKTUUECKOM paboThl HAallPaBJIeH HA IPOBEPKY YCBOEHUS
IPOIIEHHOr0 MaTepuaa, a TakKe Ha CIIOCOOHOCTh 00YYarOLIMXCs UCII0JIb30BaTh [1OJYyYCHHBIE
TEOPETUYECKHE 3HAHUS NPH PELLICHUH IPAKTUYECKUX 3a/1a4.
Kpurepuu oneHku pesynbrara:
Ouenka 5 (oTsin4Ho) Bee 3aaun periensl MpaBUiIbHO U caMocToATeNnbHO. OdopmiieHue padboThl
COOTBETCTBYET TPEOOBAHMM, IPEABIBISEMBIM K O()OPMIICHHIO TEXHUUECKOW JOKYMEHTAIIH.
Ouenka 4 (xopomo) Bcee 3aaun pemieHsl NpaBUiIbHO U camocToATenbHO. [Tpu opopmiennn paboTsl
JOITYTIEHBl OUTMOKY TI0 YaCTH COOTBETCTBHUS TPEOOBAHUAM, IPEIBSBIIIEMBIM K 0()OPMIICHHUIO
TEXHUYECKOH TOKYMEHTAlLlUU.
Onenka «3auTeHo» 3aauy pelICHbl ¢ TOMOUIbIO IPENOAABATENS, IPU YCIOBUH XOPOILEro 3HaHUs
BOIIPOCOB TEOPHUH I10 JAHHOH TeMe.

3agaHus HA NPAKTHYECKYI0 padoTy

(Cm. nanky «IIpakTnyeckue padoTb»)
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3. ®OH/I OLIEHOYHKIX CPEJCTB /111 IPOBEJEHUA MPOMEXYTOYHOH
ATTECTAIIMH

3.1.MaTtepuaJjbl IPOMEKYTOYHOH aTTecTALMU

Kpurepuu oneHku pesynbrara:

Ouenka S (oraimuHo) Ha Bce Bompock! OusieTa TaHbpl OJIHBIE U IPABUIIBHBIC OTBETHI; ClIeTIaH
CaMOCTOSITEIILHBIN BBIBOJ BceX (hOPMYII U IaHO MPABUIBLHOE TOJKOBaHUE (PU3UYECKOTO CMBICIIA
MPUCYTCTBYIOIINX B HUX BEJTUYMH M KO3(P(GUIIMEHTOB; TOKa3aHO YMEHHE, MTOJIH30BaAThCS
HOPMAaTUBHBIM MaTepHAIOM U 3HaHUE MeXayHapoaHol cuctembl eguHuy, (CU); mpuBeneHbl MpuUMEpPhI
MPUPOJIHBIX SBJICHUH, B OCHOBE KOTOPBIX JICXKAT H3JI0KCHHBIE MIPU OTBETE 3aKOHBI (PH3UKH.

Ouenka 4 (xopomo) He Ha Bce BOIpochl OMieTa IaHbI TIOJHBIE M MPABHIIBHBIC OTBETHI,
CaMOCTOSITEIILHBIN BBIBOJ BCeX (hOPMYII CICTIaH C HEKOTOPBIMHU OITHOKAMH U HE BCE MPUCYTCTBYIONTHE
B HUX BEJIUYHMH M KO3(PPUIIUESHTHI IPABUIHBHO UCTOJIKOBAHBI C TOYKU 3PCHUS X (PU3UUECCKOTO CMBICIIA;
MOKa3aHO YMEHHUE, MOJIb30BATHCS HOPMATHBHBIM MaTepUAJIOM U 3HaHUE MexayHapOaHOU CUCTEMBI
equaul (CH); mpuBeaeHbl MpUMephl MPUPOIHBIX SBJICHUN, B OCHOBE KOTOPBIX JICKAT U3JI0’KEHHBIE
P OTBETE 3aKOHBI (DU3HKH.

Ouenka 3 (ynoBiaerBopurteibHo) Ha Bce Bompochsl OuiieTa 1aHbl He IOJIHBIE OTBETHI; (POPMYIIBI
HAIMCaHbI C OIMIMOKaMH, HE IAHO MPABUIILHOTO TOJKOBAaHUE (PU3MUYECKOTO CMBICIIA TPUCYTCTBYIOIINX B
HUX BETMYHMH U KO3PPUIIUEHTOB; MOIHOr0 3HaHue enuHul CU HeT u SBHO BBIpAXKEHO HE YMEHHUE,
M0JIb30BaTHCS HOPMATUBHBIM MaTEPHAJIOM.

Ouenka 2 (Hey10BJIeTBOPUTEILHO) Hu Ha 01uH Bompoc OuiieTa HET MOJHOTO U MPABUIIBHOTO OTBETA;
dbopMynpl HE HamUCaHbl WM HAMKUCAHBl HEBEPHO M HET TNOHHUMaHuE (U3UYECKOrO0 CMBbICTa
MPUCYTCTBYIOIIUX B HUX BEIMYUH U KO3()PHUIIMEHTOB; OJTHOE HE3HAHUE.

ITepeyeHb BOIPOCOB M KOMILIEKT OWJIETOB K 3K3aMeHY N0 AMcHUILINHEe «Du3nkay
ArperatHble COCTOSIHHSI BEIIECTBA
bpoyHOBCKOE 1BH>KEHUE
Buasl rermnoooMena
BryTtpeHnnss sHeprus tena. [IepBbiil 3aK0H TEpMOJUHAMUKHI
BonpT-amnepHasi xapakTepucTUKa IpOBOJHUKA
Bropoit 3akon HeroToHa
I'eHepupoBaHuE EPEMEHHOTO IJIEKTPUUECKOTO TOKA
JlaBnenue ra3oB U xkuAKocTeW. EquHUIbI n13MepeHus
JIBrKeHuEe Ten B TPaBUTALIMOHHOM I10J1€
. JlelicTBHe MarHUTHOTO TOJIS Ha JIBUKYIIUECS 3apsHKEHHbIE YaCTHUIIBI
. lnHaMuKa KpyroBoro ABUKEHUS
. ducnepcus csera
. JIMDIIEKTPUKY U IPOBOJHUKH B 3JIEKTPOCTATUUECKOM T10JIE
. 3aKOH BCEMUPHOT'O TATOTEHUS
. 3akon OMa /17151 3aMKHYTOM 11emu ¢ 6aTapeell MICTOYHUKOB TOKa
. 3akoH Oma 15l TOJTHOM 3aMKHYTOM LENH
. 3akoH OMa aJ1g y4yacTka 1enu
. 3aKOH COOOIIAIOIITUXCSI COCYIOB
. 3aKOH COXpaHEHUsl UMITYJIbCa CUCTEMBI TEJ
. 3aKOH COXpaHEHUs MEXaHUUECKOM 3HepTun
. 3aKOH COXPaHEHHUsI SHEPTUH JIJIS TETIOBBIX MPOLIECCOB
. 3aKOHBI TUJPABIMKHU — 3aKOH ApXxuMmesa
. 3aKOHBI TUAPABIMKY — 3aKOH [lackais
. 3aKOHBI OTPAXKEHUS U MPEJTOMIICHHSI CBETA
. 3ByKOBBIE BOJIHBI
. I3MeHeHune TemMnepaTyphl Tela MpH NMepexoie U3 TBEPAOro COCTOSTHUS B Ta3000pa3Hoe

CoNoOAWNE

NNNNNNNNNNNR R R RRRRRR R
OUBRWNRPOOONOURNAWNEREO
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27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.

N300paxenHne npeaMera B INIOCKOM 3epKalie

N3o0pakeHne mpeaMera B pacCEMBAIOIICH JTUH3E

N3o00pakenue npeaMera B COOMPAONICH JIMH3E

Nmnynbc MmaTepuanbHOU TOYKHU

Nmitynsc cuibl

M cTo4HMK TOKA B 3JEKTPUYECKOM LIENH

KunemaTtuka BpamaTeabHOTO ABUKEHUS

Kunemaruka kose0aTenbHOro ABMKEHUS

Kunernueckas sneprus

KITJ

MarnuTtHas UHTyKIHs

MarsnuTHoe 1osje 3JeKTPUYECKOro TOKa

MexaHn4eCcKUe BOITHBI

MoMeHT cuiisl

Momnocts

MOIHOCTh 31EKTPUUECKOT0 TOKA

Hanpsi>keHHOCTB AJIEKTPOCTATUYECKOTO OIS

Ornpeznenenne KOJWYECTBA TEIUIa 1JIsl HAarpeBaHUs, IUIABJICHUS U UCIIAPEHUSI Tell
Ornpezenienne CUITbl TOKAa M HAMPSHKEHUS TPU TApaJIEIbHOM COSIUHEHUHN TTPOBOIHUKOB
Ornpenenenne CUilbl TOKa U HAMPSKEHUS TIPU MTOCIIEI0BATEIbHOM COEIMHEHUH TPOBOJHUKOB
OcCHOBHBIE TapAMETPHI ABUKEHUS: TPACKTOPHSI, My Th, IEPEMEIICHUE, CKOPOCTh
ITepBbiii 3akoH HproTOHA

[TonsiTHE a0COTIOTHOTO IMOKA3ATENS MPETOMIICHHS CPEJIBI

[ToHsiTHE MHUMOTO | JEHCTBUTENHHOTO M300paKeHUs ITpeIMeTa
[TonsiTre paboTHI ANIeKTpUIECcKOro moJist. [ToTeHnan 3JIeKTPHIECKOTO OIS
[TonsiTrie cuibl TOKa. XapakTEpPUCTUKU MPHOOpa i e€ onpeaenecHus
[ToHsITHE TEMTOEMKOCTH BEILIECTB

[ToHsITHE HEHTPOCTPEMUTEIBLHOTO YCKOPEHUS

IToHsATHE HEHTPOCTPEMUTEIBHOMN CUIIBI

[Monastre DJ1C

[TocTOSIHHBIN MarHuT U €ro MarHUTHOE TOJIE

[ToTeHumanbHas FHEPrUs

[IpaBumno OypaBurka

[IpaBumno neBoi pyku AJisi Cuiibl AMiepa

PaGora cusl

PaBHOMeEpHOE IPSIMOJIMHEWHOE JBUKEHUE

Pamxka ¢ TokoM B 0JTHOPOJTHOM MarHUTHOM I10JI€

PacceuBaroiiiue TMH3bI U UX TEOMETPUUYECKHUE XaPaKTEPUCTUKHI
PacueT conmpoTuBIEHUS AMEKTPUIECKUX TIETICH

CBobosHoOe najieHne Tei

CBOMCTBO pabOTHI CUITBI TSIKECTH

Cuna tpeHus

Cwita tsxectu. Bec tena

Cuna ynpyroctu

Cwita, neicTByIOIAsl HA IPOBOJHUK C TOKOM B MArHUTHOM II0JIE
Cobuparoliue JIMH3bI K UX TEOMETPUIECKIE XapaKTePUCTUKU
CoenvHEeHNE UCTOYHUKOB TOKA

CormnpoTuBieHUE LENH MpU MapaliIeTbHOM COEIMHEHUH TPOBOHUKOB
Temneparypa Tena

TennoBoe neicTBUE 3IEKTPUUECKOTO ToKa. 3akoH Jxoymns-Jlenna
TenoBble ABUrATEIN

Tennora u Temneparypa. EnuHuIel nsmepenus

TpaekTopust IBM>KEHUS 3apsKEHHOM YaCTULBI B MATHUTHOM I10J1€
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80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.

Tperuii 3akoH HeroToHa

Yckopenue

VYcnosue miaBaHus Tena

VYcnoBue paBHOBECHS TeJa, UMEIOIIETO OCh BpaLEHUs
®opMyJibl TOHKOM JTMH3bL. OnNTHYECKas CUJIa JIMH3bI
OJIC B npOBOJIHUKE, IBHKYILEMCSI B MATHUTHOM T10JI€
Onexrpuszanus Tei. 3akoH Kynona

DneKkTpruyeckast EMKOCTh

DIIEKTPUUECKHUI TOK

OHeprus

SIBneHre MOJIHOrO BHYTPEHHETO OTPAXKEHUS

Ilepeuenb 3x3amMeHAIUOHHBIX OMJIeTOB (CM. (pailn «IK3aMeHALMOHHBIE OWIeThI)
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